Laboratory and simulated field evaluation of a new recombinant of Bacillus thuringiensis ssp. israelensis and Bacillus sphaericus against Culex mosquito larvae (Diptera: Culicidae).
In the laboratory, three microbial mosquito larvicidal products consisting of Bacillus thuringiensis ssp. israelensis de Barjac (Bti), Bacillus sphaericus (Neide) (Bsph) (strain 2362), and the University of California Riverside (UCR) recombinant (producing toxins of both Bacillus sphaericus and Bacillus thuringiensis ssp. israelensis) were bioassayed against larvae of Culex quinequefasciatus Say (susceptible and resistant to Bsph 2362), and Aedes aegypti (L.). Bti proved highly effective against Cx. Quinequefasciatus susceptible and resistant strains, with LC50 values of 0.009 and 0.011 ppm and LC90 values of 0.057 and 0.026 ppm for Bsph-susceptible and -resistant strains, respectively. Bti was also highly active against Ae. eagypti with LC50 and LC90 values of 0.014 and 0.055 ppm, respectively. The UCR recombinant was equally active against both Bsph-susceptible and -resistant strains of Cx. Quinquefasciatus; LC50 values were 0.005 and 0.009 and LC90 values were 0.030 and 0.043 ppm, respectively. Bti and the UCR recombinant essentially showed similar activity against Bsph-susceptible and -resistant strains. UCR recombinant showed high toxicity against Ae. eagypti with LC50 and LC90 values of 0.023 and 0.064 ppm, respectively. Bsph was highly active against susceptible strain of Cx. quinequefasciatus with LC50 and LC9o values of 0.006 and 0.024 ppm, respectively. Bsph exhibited little toxicity against Ae. eagypti larvae and also no toxicity to Bsph resistance. In the field, we evaluated four experimental corn grit formulations of Bti (VBC 60021), Bsph (VBC 60022), UCR recombinants VBC 60023 (7.89%), and VBC 60024 (1.87%) in simulated field (microcosms) against Bsph-susceptible Culex mosquitoes. Bti and low-concentrate UCR recombinant showed similar initial activity as well as persistence. Both materials provided high-to-moderate level of control for 2-7 d posttreatment at low treatment rates. At low dosages, residual activity of Bti and UCR recombinant lasted for <7 d. Bsph and high-concentrate UCR recombinant (VBC 60023), however, were more effective against natural populations of Cullex and achieved longer control (7-21 d) than the other two materials.